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I?) for C h^H- 9, 9rindi l 9 ° r m " ,in9 machina c °ni P rises a chuck 
(62 for holding a workpiece (20), a cutting, grinding or millino 

he" tool "nl l ' 2) P° s l ,,oned - in ^'a«on to the chuck (62° so 5 
20) whinl may K be brOU 9 ht ,nt ° con,act ^ch a vvorkpiece 
(20) when It is held by the chuck (62), and drive means (17) 

brin9 abouf re,at,ve Movement between the 

thill 9 , I! ^ ChUCk (62) Such ,hat ,h « con 0 ac7be^een 
me too (14) and the workpiece (20) when the machine isTuIC 

3 9 ! nera " y , C ' rCUlar Path around the workpiece (2o" A 

t?,T f 22 ' 6 T an ' f0,d (40) ls moun,ed to direct coolan at 

r 0 , a t ah ,° a , Ct - the ChUCk (62) and the ma ""°W (40) be ng 

keeo !V, t0 H° ne an ° ther t0 8nab,a the manifold (40, to 
keep coolant trained on such contact as it moves around trm 

and is engaged by a sleeve (15, surrounding the spindle (12) to 
advance or retard relative rotation between the workp ece (20°i 
and the manifold (40, In dependence upon relXe radta 
themTch^T 86 " °™ t0 °' (14) a " d the -orkpieceS, when 
rn°,tT, ? ' S USSl *° kae P tha coo 'a"t Erected a such 
contact notwithstanding such relative radial movement 
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acterised in that coolant directing means (40) 
are mounted to direct coolant at such contact, 
the holding means (62) and the coolant direc- 
ting means (40) being rotatable relative to one 
another to enable the coolant directing means 5 
(40) to keep coolant trained on such contact as 
it moves around the workpiece (20), and in that 
adjustment means (44) are connected to ad- 
vance or retard relative rotation between the 
workpiece (20) and the coolant directing means 10 
(40) In dependence upon relative radial move- 
ment between the tool (14) and the workpiece 
(20) when the machine is in use, to keep the 
coolant directed at such contact notwithstand- 
ing such relative radial movement. 15 

3. A cutting, grinding or milling machine 
according to claim 2, characterised in that the 
adjustment means (44) comprises a coupling 
member (44) which couples movement bet- 
ween the spindle (12) and the coolant directing 20 
means (44) to advance or retard relative 
rotation between the workpiece (20) and the 
coolant directing means (40) in the manner set 

out in claim 2. 

4. A cutting, . grinding or milling machine 25 
according to claim 3, characterised in that the 
coupling member (44) comprises a cam (44) 
which is fixed relative to the coolant directing 
means (40), there being a part (15) which is 
fixed relative to the spindle axis and which 30 
engages the cam (44) to advance or retard 
relative rotation between the workpiece (20) 

and the coolant directing means (40) in the 
manner set out in claim 2. 

5. A cutting, grinding or milling machine 35 
according to claim 4, characterised in that the 

cam (44) comprises curved portions which are 
spaced apart from one another to define a 
curved space therebetween which receives the 
said part (15) constituted by a sleeve which 40 
surrounds the spindle (12). 

6. A cutting, grinding or milling machine 
according to claim 5, characterised in that the 
cam (44) comprises a U-shaped member (44) 

the arms of which constitute the said curved 45 
portions. 

7. A method of cutting, grinding or milling a 
workpiece (20) along a generally circular path, 
characterised in that coolant is kept directed at 

the position of cutting, grinding or milling. SO 

8. A method of cutting, grinding or milling a 
workpiece, comprising bringing a rotary cutting, 
grinding or milling tool (14) into contact with a 
workpiece (20), causing relative movement 
between the tool (14) and the workpiece (20) 55 
such that the contact between the tool (14) and 

the workpiece (20) moves in a generally circular 
path around the workpiece (20), characterised 
by directing coolant at such contact by coolant 
directing means (40), causing relative rotation SO 
between the coolant directing means (40) and 
the workpiece (20) to keep coolant trained on 
such contact as it moves around the workpiece 
(20), and advancing or retarding the relative 
rotation between the workpiece (20) and the 65 



coolant directing means (40) in dependence 
upon relative radial movement between the tool 
(14) and the workpiece (20), to keep the coolant 
directed at such contact notwithstanding such 
relative radial movement. 
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